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0 Shaped foam. 



0 /Vrtides comprising compressible foam in for ex- 
ample strip, block or pad form are disclosed in 
wtilcti the external shape is maintained by welded 
seams. Unifonmly curved or shaped surfaces are 
preserved by the inherent resilience of the foam 
-^material which enables foam cords of substantially 
Sfcircular cross-section to be provided which are of 
use in painting as masidng tape, particularly in the 
^automobile industry. The articles may also be used 
10 as the basis for abrasive pads and wiping blocks, 
and may bear a surface coating of decorative or 
^functional utility depending on the eventual purpose 
^ of the article. The arttcles are ty (Really produced by 
shaping and/or cutting the article from foam webs 
® using bJunt edges which serve to compress th 
A. material and fonm the welded seams. Cold welds 
Ui created by such compression are preferred. 
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SHAPED FOAM 



This invention relates to the production of arti- 
cles from plastic foam and in particular to the 
production of foam articles having cun^ed surfaces 
which may bear a coating of functional or deco- 
rative utility. 

The most common form of foam production is 
to form webs or bloclcs of foam which may have a 
wide range of widths and thicknesses. Shaped 
foam articles may be fabricated from the foam 
webs by cutting, folding, compressing or adhering 
one or more sections of foam web. Shaped foam 
articles may also be produced by fbrnring the foam 
in situ in a mold. However, these techniques are 
not practical for the commercial production of elon- 
gate strfps, particularly those having a length of 
several meters or more. 

Foam articles having curved surfaces have 
been produced by cutting or sculpturing a foam 
web or block. They have also been produced by 
shaping a first foam web by folding or compresston 
(e.g.. in a mold) and adhering a second foam web 
or other substrate to the shaped foam, ttiereby 
preventing the shaped foam from returning to its 
original fonm. The adhering step can be canied out 
using an adhesh^e or welding, e.g., by application 
of heat or ultrasonics. An example of such a shap- 
ing technique is discbsed in U.S. Pat No. 
4.740.256 which discloses a process for making 
elongate weather strips. 

Some foams may be "cold wekJed". Cold 
welding occurs when a foam fuses if cut or sheared 
under pressure. For example, cosmetic pads have 
been stamped from a thin foam web using a cutter 
having a biimt edge. During the stamping operation 
a weld is formed where the foam is compressed, 
resulting in a welded seam. 

It has been found that cold welding using blunt 
rotary cutters may be utilized to fabricate from 
foam webs and btodks a wide range of elongate 
shaped artteles of any desired length. 

According to one aspect of ttie invention tfiere 
is provided a foam article fonned of a coki-wel- 
dable fbnm, the arttele being in the form of an 
elongate strip comprising a curved surface, the 
article having at least one welded seam ak)ng its 
tongitudinal lengtif) which maintains the configura- 
tion of the curved surface. In this fashion, elongate 
drouiar cords of remariot^ circular symmetry can 
be formed from flat foam web. 

According to another aspect of th invention 
there is provided an anray formed from a plurality 
of adjacent parallel foam strips, each strip com- 
prising a curved surface between two longitudinal 
wekJ seams which maintain the curvature of the 
surface, adjacent strips being joined to each other 



by a longitudinal weld seam, and the individual 
strips being manually separable from the anray. in 
this latter embodiment of the invention, cold weM- 
ing is a preferred technique for fonning the weld 

5 seams, but is not required. 

The Invention also provides methods for pro- 
ducing the above mentfoned foam article and anray. 
In a method according to the invention of produc- 
ing a foam article in the form of an elongate strip 

10 which comprises a curved surface, a predeter- 
mined area of an elongate web of foam is com- 
pressed and optionally cut with a blunt edge under 
pressure such that a welded seam is fonmed during 
tiie cutting operation which fuses opposing sur- 

75 faces of the web to each other at the region of the 
seam, thereby providing a curved surface. 

It has been found that it Is reaifily possible to 
fat)ricate foam cords having a variety of curved 
cross-sections and any desired length from a foam 

20 web by tongltudinally cold wekling tiie web to fonn 
one or more efongate weld seams. A single cold 
welding operation will result In a strip having a 
curved surface on one side e.g. ttie strip may be 
semi-drcular In cross-section. The use of two par- 

25 allel cold welding operations will result in a strip 
having cun^ surfaces on either skle which may 
result in a strip having an oval or circular cross- 
section dependiitg upon the spacing between tiie 
welded seams. The cokJ welding step may readily 

30 be performed using a rotary cutter having a blunt 
cutting edge whtoh is applied to the web under 
pressure whilst the region of the web being cut is 
supported on a hard surface e.g. a steel roller. 
Foam cord of drcular cross-section may be pro- 
as duced by a pair or rotary cutters anranged in par- 
allel acting on a common steel roller and feeding a 
foam web through the parallel cutters. An anray of 
such cords can be produced using three or more 
cutters. The method of the invention is simple and 

40 efficient forming and opdonally slitting the shapes 
simultaneously without requiring the use of moulds. 

Emlx>dlm6nts of the invention will now be de- 
scribed k>y way of example and with reforance to 
tiie accompanying drawings wherein: 

45 Figs. 1A to 1C ilhistrate cross-sectional 

views of the production of separated cylindrical 
foam cords in accordance with a first embodiment 
of tiie invention; 

Rg. 2 represents a cross-section through an 

50 elongate foam abrasive strip in accordance with a 
second embodiment of the invention: 

Rg. 3 represente a cross-section through an 
elongate abrasive tsUock having a tapered edg in 
accordance with a third embodiment of th Inven- 
tion; 
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Fig. 4 represents a perspective vi w of a 
packaging system (wftti the package sidewall par- 
tially broken away) for an array of parallel, joined 
loam cords in accordance with a fourth 6mt)odi* 
ment of the invention; 

Rg. 5 represents a fragmentary side view of 
the packaging system of Rg. 4; and 

Rg. 6 represents a fragmentary end view of 
the packaging system of Rg. 4. 

Refem'ng to Rgs. 1A to 1C. foam web 2 bear- 
ing a pressure sensitive adhesive coating 4 Is 
shown In Rg. 1A in an uncompressed state, in Rg 
IB in a compressed state during wekJIng. and in 
Rg 1C in the welded state. Rgs 1A to 1C are all 
crossweb sectional views. In other words, each 
view is perpendteular to the tongitudinal or elongate 
direction in which the foam web wouW conveniently 
be handled in roll fonn using conventional winding 
and unwinding equipment Refemng to Rg. IB. 
web 2 is passed through a pair of rotary cutters 6, 
8 (shown diagramatically) which have blunt cutting 
edges 10. 12. Because the rotary cutters need not 
actually cut the foam web. they could be called 
"rollers* rather than "cutters". However, because 
they are conveniently fabricated from rotary cutting 
blades that have tost their cutting edge (or delib- 
erately had the edge dulled), the term "cutters" will 
be used for purposes of explaining the invention. 
Rotary cutters 6, 8 are urged towards a hard sur- 
fece 14, conveniently in the fonm of a metal roller. 
The metal roller may be driven and the rotary 
cutters free to rotate thereby allowing \ong continu- 
ous webs to be processed. The cutters 6. 8 bear 
against hard surface 14 with a force sufficient to 
achieve cold wekiing of the web 2. The foam web 
may t>e compressed on either side of the cutters 
with a spacer (not shown) to reduce frictkxi be- 
tween ttie sides of the cutter and the foam. 

Referring to Rg. 1C, after separation and elas- 
tto relaxatton the individual strips are in the form of 
a foam cord 15 having a circular cross-section. 
Semicircular surfaces 15a and 15b are flanked by 
longitudinal wekied seams 16 and 18. The density 
of ttie foam is k>w (approximately ttiat of the un- 
compressed web 2) near the center of cord 15, and 
increases in ttie region of weWed seams 16 and 
18. The cord may conveniently be wound on itself 
or on a core (not shown). The cord optionally bears 
a release coating (not shown). e.g.. a silicone or 
fluorocarbon coating on its underside to facilitate 
unwinding. Foam cord 15 Is useful as a sealing 
strip, packaging material or masking material, e.g., 
to fill gaps between a car door and card body prior 
to paint reflnishing. 

Rg. 2 illustrates a cross-section through an 
elongate foam atirasive strip 19 formed from a 
foam web 20 bearing an abrasive coating 22 on 
cunfed surtece 19a and a double-sided adhesive 



tape 23 (having adh sive layers 24 and 26, and 
substrate 28) on flat surface 19b. Welded seams 
30a and 30b were formed using a blunt rotary 
cutter. Because ttie substral 28 is stiffer (less 
5 flexible) ttian foam w b 20, surface 19b is substan- 
tially flat or planar after wekJing. Abrasive coating 
22 is flexible and permits upper surface 19b to 
adopt a curved configuration after welding. The 
foam is compressed In the region of longitudinal 
10 wekJed seams 30a and 30b. Adhesive layer 26 can 
be covered with a release liner (not shown) to 
Militate storage of strip 19 before use. Strip 19 
may readily be attached via adhesive layer 26 to a 
power tool (fbr example, an air fite, not shown) fbr 
15 sanding, grinding, eto. 

Rg. 3 illustrates in cross-section a portion of an 
etongate abrasive block 32 prepared in accordance 
witti ttie invention. Btock 32 is formed from foam 
web 33 having abrasive coatings 34, 36 on Its 
20 major surfaces. One or more edges of the block 
are be formed by cold welding web 33 to fonn a 
cold weld seam 38 providing a curved abrasive 
surface near tfie edge of the block. 

Referring to Rgs. 4 to 6. an array 42 of parallel 
25 foam strips 44 joined via ttie welded seams 46 is 
wound on a core 48 which is supported for rotation 
within a carton 50. The carton is convenlentiy made 
of corrugated cardboard. The carton has a flap 52 
to provide ready access to the contente. The ex- 
30 posed end 54 of each foam cord is temporarily 
secured to the anray by an adhesh/e tape 56 which 
may convenlentiy be provided wtth a tab 58 to 
fadlitate removal. When it is desired to dispense a 
foam strip, ttie adhesive tape Is removed and the 
35 exposed end of ttie strip pulled, which causes 
shearing of the seam separating the strip from the 
remainder of the array and rotation of ttie wound 
array. TTie reminder of ttie anray remains neatly 
stored on the roll. If desired it is possible to dis- 
40 pense a composite of two or more strips joined to 
each other by pulling the ends of those strips 
simuttaneously. 

The Invention can be furtiier understood from 
ttie following detailed discusston. For example. 
45 when making the cold-welded etongate foam strips 
of ttie invention, a predetemiined area of an elon- 
gate foam web Is tongltudinally compressed u^ng 
a blunt rotary cutter. This is convenlentiy carried 
out by moving the web k^etween the cutter and a 
50 roller, in order to can7 out cold welding, ttie web 
should be compressed under sufficient pressure so 
ttiat an ek>ngate welded seam fuses opposing sur- 
faces of ttie web to each ottier, ttiereby perma- 
nentty de forming th web and providing a curved 
55 suriace adjacent ttie weld. If It is desired to pro- 
duce individual, separated foam strips, then th 
cutter force can b kept sufficientiy high to shear 
tti strips apart at ttie wekJ lines during ttie cold- 



3 



5 



EP 0 384 626 A2 



welding step. The strips can also be pulled apart 
laterally (l.e., automatically) downweb from the cdd 
welding step, or a separate slitting blade can be 
mployed to separate th strips. When it is desired 
to produce an array of separable foam strips, then 
the cutter force should be kept sufRdently low to 
prevent undesired separation of the strips at the 
wekJ nnes. but suffidently high to achieve thorough 
cold welding and permit easy manual separation of 
the strips. As a general guide, webs having a 
thidmess of about 14 to 25 mm may be processed 
Into an array of manually separable foam strips by 
using cutters having a blunt edge that is about 0.5 
to 15 mm thidc and applying a cutler downforce 
of about 136 to 159 kg per p£ur of cutters. 

In this fashion, one can fabricate foam cords 
having a variety of curved surfaces and any de- 
sired length from cold-weldable foam web. A single 
cold welding operation will result in a web having a 
curved surface near the weM and opposing flat 
surfaces remote from the weld. The use of two 
parallel coki wekfing operattons will result in a strip 
having curved surfaces near each wekJ, and a strip 
having an oval or circular cross-section depending 
upon the spadng between the welds. The method 
of the invention is simple and effident and permits 
forming and slitting the shapes simultaneously 
without requiring tfie use of molds. 

Polyester foam is preferred for use in the cold 
weWed embodiments of the invention. The foam 
preferably has a density of about 26 kg/ln^. A 
prefened coM-weMable fbam Is commerdaily avail- 
able from Callgen Fbam Limited under the trade 
designation "grade 4273A*. 

It has also been found that the rotary coW 
wekiing technique wiU wori( effectively with coated 
fbam webs. Treating flat webs of material to pro- 
vide a uniform coating Is a straightforward opera- 
tion that can be carried out with many types of 
suitable apparatus. e.g., by spraying, bnishing, roil- 
ing, knife coating, etc. Coating, particularty partial 
coating, of articles already having a cun^ surfece 
requires more sophisticated techniques. The inven- 
l3on permits simple manufacture of shaped foam 
articles that are partially or fully coated on their 
curved surfaces by coating the desired area of a 
flat foam web and then cokl wekiing the web to 
form the shaped article. 

Suitable coating materials should be capable of 
adhering to the fbam and indude adheshm, e.g., 
pressure sensitive adhesives. and binders, e.g., 
cross-linking polymers, optionally Incorporating pig- 
ments or abrasives. e.g.. silicon carbide and alu- 
minum oxide. As noted abov , the coating may 
also be in the form of a substrate bonded to the 
foam web. the substrate having a tower degree of 
flexibility or elasticity than the foam. Such a sub- 
* stratB produces a flatter surface after cold weMing 



than w ukJ t>e formed by th foam in the absence 
of the substrate. 

Foam strips or cords of ttie invention having a 
drcular or elliptical cross-section will find particular 

6 utility as a masking material in vehlde body wori(- 
shops. The strip is used to fill gaps between a door 
and frame, bonnet and frame, boot lid and frame, 
etc., prior to paint spraying. The strip is preferably 
partially coated witti a pressure-sensitive adhesive 

10 to hoU it in the desired position and altow ready 
removal after use. The foam Is preferably an open 
cell foam since this altows effident absorption of 
paint and enables a feather edge to be attained. 
It will readily be appredated that a wide variety 

IS of elongate shapes may be produced by the meth- 
od described ak)0ve. For example, conical surfaces 
may be obtained by cokl welding the web atong 
two convergent lines, using rotating blunt cutting 
wheels anranged In a v^aped configuration. For 

20 purposes of explanation, tfiese convergent weld 
lines will be regarded as 'tongitudlnal", since tiiey 
lie substantially in the web processing direction 
and can be formed using rotary cutters. Such coni- 
cal shapes may have almsive surfaces for griruJing 

25 and cleaning purposes or be dimensk>ned for uses 
as ear plugs and the like. 

As noted above, tiie Invention also includes an 
anray of fbam strips Jdned to each ottier by tongitu- 
dinal wekJs. the strips being manually separable 

30 from one anottier. Such an anray can readily t>e 
formed into a roll, e,g., by winding on a core, and 
indhridual strips may readily be separated since tiie 
compressed weld foam material shears easily be- 
tween ttie adjacent strips. Thus, packaging tifie 

35 foam strip In the fonn of an array is simplified 
comi>ared to winding and packaging individual 
strips. Also, large amounts of fbam strips are often 
required for masking purposes in a vehicle body 
shop, and it is convenient to supply the strips in 

40 robust, stable boxes containing the desired length 
of strips in readily dispensable fonn. It has been 
found that an array of at least 4 joined strips, e.g., 
4 to 10 joined strips, wound on a spindle or core 
and supported within a carton is particularly suit- 

45 able. The exposed ends of one or more of tfie 
strips are preferably secured to the undertying lay- 
er, e.g.. with adhesive tape. By pulfing the strip (or 
strips) to be dispensed, the strip will unwind and 
simultaneously shear from the anray. 

so As noted above, the an-ay of foam strips or 
cords may be prepared from a flat fbam web by 
compressing tiie web along a series of parallel 
lines and welding ttie compressed foam. The com- 
pressed foam may be wekied ultrasonically, by 

55 heating or by cokl welding. The compressfon and 
wekiing steps form a tongitudinal weld of two or 
more adjacent foam strips and ttie strips are joined 
togettier by nurterial forming tiie wekl. 
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Arrays of the Invention are most conveniently 
formed by cold welding, e.g., by passing a foam 
web through three or more parallel rotary cutters 
which may be mounted on a common axis and 
acting on a hard surface, the cutters being ar- 
ranged to compress and cokJ weld the foam with- 
out completely shearing the web. The strips in the 
resulting array are joined by a thin section of 
compressed welded foam. These sections will 
readily shear if lateral force is applied and care 
must be taken to avoid such lateral forces when 
winding and packaging the anray. 

Any suitable compressible foam whk:h may be 
[welded may be empk)yed to form the arrays of the 
[invention. The foams may be open or ctosed cell 
foams and may have a wide range of lengths, 
thicknesses and widths. Suitable types of foam are 
disclosed In "Foamed Plastics'. Kiric-Othnr^er Enc. 
of Chem. Tech.. 3rd Ed. Vol. 11. pp. 82-126 <1980) 
and include polystyrene, polyvinylchloride, polyeth- 
ylene, poiyuretaiy. polyisocyanate, polyphenol. 
poiyesteP&id' silicone foams. Foams having a den- 
sity of about 20 to 30 kg/m^ are generally usefol. 
The selection of foam material depends upon the 
fat>rication method for fomning the array and the 
intended use of tiie articles or strips. 

As with the individual foam cords of the Inven- 
tion, an anray of parallel, joined cords or strips may 
be formed from a coated or uncoated foam web. If 
the cord is r^uired to have an adhesive over part 
of its surface tiie adhesive may be appHed over an 
entire surfoce of ttie foam web prior to weMing. or 
In bands between tfie areas which are to be weld- 
ed. The web area ttiat is coated prior to wekJing 
may affect tiie profile of the curved surface pro- 
duced after welding and the thfokness of the adhe- 
sive bands may be varied to achieve the desired 
profile. Alternatively, tiie adhesive may be applied 
to a surface of tiie array of parallel, joined cords 
after ttie longitudinal welds have been formed, but 
this is typteally less convenient tiian adhesive ap- 
plication prior to wekling. 

The foam strips forming ttie anray do not re- 
quire the presence of a polymeric film extending 
between ttie tongitudinal welds to maintain ttie 
cun^ profile of each strip. The presence of such 
a polymeric film may prevent manual separation of 
the strips of tiie anray unless ttie polymeric film is 
treated to provide lines of weakness e.g.» scoring, 
partial slitting, perforating, eto.. to fadlitato tearing 
of ttie polymeric film between ttie strips. Moreover, 
the presence of such a polymeric film is undesira- 
ble for masking purposes since It can inhibit cap- 
tore and absorbance of paint dropl ts by the foam. 

It will be appreciated tiie individual foam cords 
of ttie array need not have a circular cross-section, 
depending upon ttie spacing of tti welds. Also, it 
is readily possible to form cord an^ys of different 



dimensions by variation of ttilckness of tti web 
and ttie distance between adjacent welds in ttte 
web 

5 

Claims 

1. A foam article fonned of a cold-weldable 
foam, characterized in ttiat tiie article Is in ttie form 

10 of an elongate strip comprising a curved surface, 
ttie sto*p having at least one wekJed seam atong Its 
longitudinal length which maintains ttio configura> 
tion of the curved surface. 

2. An article as claimed in Claim 1. further 
15 characterized in ttiat ttie article comprises a pair of 

welded seams, has an oval or circular cross-sec- 
tion, has a density ttiat increases near ttie weW 
seams, and has a length of more than one meter. 

3. An article as claimed in any preceding claim, 
20 further characterized in tfiat the strip is at least 

partially coated with a layer of adhesive. 

4. An article as claimed in any preceding daim, 
furttier characterized in ttiat ttie strip is in ttie form 
of a paint masking gasket whose length and diam- 

25 eter are suitable for disposition of the strip t)etween 
a vehicle door and a vehicle body. 

5. An article as claimed In Claim 1. fortfier 
characterized In that ttie article comprises a pair of 
welded seams inclined towards each other, ttie 

30 strip having a generally conical surface. 

6. An article as claimed in Claim 5, forttier 
characterized in that ttie strip Is in ttie form of an 
earplug. 

7. An anray of adjacent, elongate parallel foam 
35 strips, each strip comprising a curved surface be- 
tween two longitodinal weld seams which maintain 
the curvature of the surface, characterized in that 
adjacent strips are joined to each other by a fon- 
gitudinal weld seam, and ttie individual strips are 

40 manually separable from the array. 

a An array as claimed in Claim 7, forttier 
characterized In ttiat at least a portion of ttie sur- 
face of each strip is coated with a pressure seih 
sitive adhesive. 

45 8. An array as claimed in Claims 7 or 8. forttier 
characterized in that ttie foam is cold-wekJable. 

10. An array as claimed in any of Claims 7 to 
9. forttier characterized by having a length of at 
least one meter, ttie array being wound in roll fonn. 

50 11. A foam article formed of a foam capable of 
cokJ wekling and having a curved surface main- 
tained under compression by a wekied seam, char- 
acterized in ttiat ttie article is at least partially 
coated witti a surface layer. 

55 12. A foam article as claimed in Claim 11. 
foritier characterized in tiiat tiie article is in ttie 
form of an elongate pad or block. 

13. A foam article as claimed in Claims 11 or 
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12, further characterized in that the surface layer 
comprises a pressure sensitive adhesive. 

14. A foam artici as claimed in any of Claims 
11 to 13. further characterized In that the surface 
layer comprises abrasive particles and a t)inder. s 

15. A foam article as claimed in Claim 14, 
further characterized In that a portion of the surface 
of the article is coated with an abrasive layer and 
an opposing surface is coated wHh a pressure 
sensitive adhesh^e. io 

16. A method of producing a foam article in the 
form of an elongate strip comprising a curved 
surface, characterized In that a predetermined area 
of an elongate coid-weldable foam web is com- 
pressed using a blunt rotary cutter, so that a cold is 
welded seam is formed which secures opposing 
surfaces of the web to each other at the region of 

the weld, thereby fomitng the cun^ed surface. 

17. A method as claimed in Claim 16, further 
characterized In that the web is compressed along 20 
at least two parallel longitudinal Ones to fbnn at 
least one cord having a pair of longitudinal welded 
seanDs and a circular or oval cross-section. 

ia A method as claimed in Claims 16 or 17. 
further characterized in that the curved surface Is at 2s 
least partially coated with a surface layer compris- 
ing a pressure sensitive adhesh^e. 

19. A method as claimed in any of Claims 16 
to 18, ftirther characterized in that the edge of the 
blunt rotary cutter has a width of about OJS to 1.5 so 
mm. 

20. A method of making an anray of adjacent 
longate foam strips comprising the steps of conrh 

presslng a foam web along a series of three or 
more parallel lines to form curved surfaces onthe 3S 
web between the lines, and welding the com- 
pressed foam along the parallel lines, characterized 
in that the welded foam joining adjacent strips 
maintains the curvature of the surfaces, but en- 
ables manual separation of the strips along the ^ 
parallel lines. 

21. A method as claimed in daim 20, further 
characterized In that the array is wound on a core 
so that the strips can later be unwound from the 
core and manually separated from one another. 45 

22. A method as claimed in Claim 20. further 
characterized in that the foam is welded using 
ultrasound or heat 

23. A method as claimed In Cteim 20. further 
characterized In that the foam is welded using cold 50 
welding. 

24. A method as claimed in Claim 23, further 
characterized in that the foam web comprises a 
polyester foam. 
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